Effect of exercise on the bone strength, bone mineral density, and metal content in rat femurs.
We have investigated the effect of exercise on the bone strength, bone mineral density (BMD), and metal content in rat femurs. Five Wister rats acting as an exercised group (E group) were exercised at intervals on a treadmill every day for four weeks. Another five rats were fed in a cage, acting as a control group (C group), without any exercise. After four weeks, the bend strength, Young's modulus, BMD value, and metal content of the femurs were measured using a three-point bend test, Dual-Energy X-ray Absorptiometry (DEXA), and chemical analysis. The bend strength of the E group was 101+/-5 MPa, and that of the C group was 86+/-7 MPa. The Young's modulus was 1.16+/-0.03 GPa for the E group, and 0.98+/-0.06 GPa for the C group. The BMD values were 0.179+/-0.002 g/cm(2) for the E group, and 0.166+/-0.002 g/cm(2) for the C group. The Ca concentration was 230600 +/- 1500 microg/g for the E group, and 223000 +/- 2700 microg/g for the C group. The Zn concentration was 160 +/- 7 microg/g for the E group, and 188 +/- 8 microg/g for the C group.